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liquid to Le s r ..iVea u . . - - 

draft value. 

Pai;,araDh_R^ ^.h... f ? .,m the cisting tc ^ " a ? u 

cas: 1 1". 9 



^UdJeirlJiu^.--^ : .lutiOi., t ne f 1 ^. , v ,_, t he ccaqul, 

Th^ rp-nt eratar-e — lu*- - — - -> nnerit in- t:.e c 



the «r,eratu» and -nt^ ^ l : jui 3 inf. =■ ■ the e ; r- - - P ^ 
and th. teiaperatu-... .... , ...^ ... re E ..i ■• !••*< 

the /y ^,::;i ; t^ ar. -b.^ed. 



<.»; 



re j e :'t i >ns 

. .ai-.Fh F.i-jht (^0=. , . : . ,,„,, • h -he solvit, cf th 

single su;.::;un:-' ci 

ic;n . 



ThT-^ula-acn .iqina ,, £ the pc ly».r. -»r.3 ir--»y ,^ urio: 

mixture i^qu^ v ^ ora( . nl ,-. coi;^: una m<v/ a-.^i t u , bron,!^, 
m^a:u: salt, ana/.r * . o tg«ni * ^ , : ,:ura ; , ; — 
^.,f,wp.j examples :f th-r - hi "> "vaiiaU.- , tc-tc<s^.-m 1.^-^, ' , r ( - .. . 

bu;i,1 - : -' : '.h- : ,;. .h^hy-^^--^- 1 ' ; tl ;;''; |, s ^d t: t-lcw dr.wn the 

i . <»: i **lv*r... :•: ^ .r.- _ , d and IS usually b > 

U^The ^n^traCi.. n ,f the.- - - - 

weight . 

,.,;v. the teweratur-.' - 

0 .Jearee.-^ .dejie-v. C. 

.. , r -.-irti'-n r.raarajh F.i^ht C:?:: . ,,-, nV ert a part ■:: f the ^ulu-ie 

Pv ox:ai::i:^g th-. "' u - , u r( .j., H -.. Jw e, ..■i.l-.ili -- - i--^ . ,..,i r , 3 an 

t ond«-i:n«- 8 uif.ne = Th , rxidati,,, ce ^ A ' :l t ^ y ar. 

,, £ th , !^bran| are -^exa^e, ,f :>^L- - ^ ^ I V t , " = a ,u. 

-^-^3 h., -r v v lo - en r , : .x. : . ; •:„; :,,e,, ^a-., r r* *. 



perr-utyrr, 1 ; ' 5 . .. :: ..,v ..p-m, i ■ >n- hy t ■ : - - - - - - ■ • ~ - .- :r ---- _ , 0 li:i-liqv 

al-;»Hr.e earth :r,etal.,, ; :f . , :he : ,xia^. r - - - _ „.. reo{ ma> 

— rer.an^u.at., . ■ . , ;] . : . p ,, ,, j; or - cr V ^ £ J{ . t u „ of 

>^-^='^;T ;i can ^Vffhe ;: ly.rer w^nr.^ : ^ c; r -;V; or , ua „ rr .ary ammonium 



I - ■ 1 ■■ 

p^- ' ■= ■■■■ t rr-'s"-'!^^"^^. •• ^ : xi Jreh'h.;- 

h '{f :< ;- h1 ";:' . , ; ••• i, rera-,r,.:i,- aci i. .. hi-.. . ,-F ^ ; |; ^ , f;rrea f c r .,f f i cient ,y 
hypochlorite so.ur.. . ; - -f./- . The :xi:^^''- ^< ^; t . e , n , r a : m ot 

r 1 -" - C °h Ir^.4ut'i:he " - ^ \^ ' , ,-arl should be taken 

lo ! "h::.."; ; r:cm tempe, at ..re In t. h , y-. _ the reacCl:3] , top.^L; 

t- ! ^" !,a - ui ] ..r ■ if a c*roxii* ih us,a In ar s t . e mperatuie lower 

.■^••ei^lv, it. is oes±r-_J to - _ r treatment lb app - - p 

pfjoieds -' e>tl », th ,w : the 1 3 ne ot tr.e .Xxi-i- reaction 

than room temperature «.th^ug.. ^ . f . :> ;i.3iz;n 3 agent and - n. i , 

^l^cted spending :n the con^ntrat . .. o - .._ t ,. >} :xiiat iur. t r ; - ■ ■ ; ■ 

s-le.tea p u .. ; ... a i:v 1' minuter -i ■• - r t , - £ . ta i n an oxidU'.-a p 

temperature U ; u w . th wa „ r an 3/ :,r . x .J. 1 ■ ■ - f.fo^ ^ ^ — 

p; rous ^rrbjoi.ie . v]daf; , n treatment may re pei...rm- ( 

membrane. Althcugh V-^U^^-ane by Arming an a. ; e - ; ,e i ^ ^ • ; y ^ _,.„ ;: ...; y 

polyphenylenesult * ''^.^ t r ^t(nenr. ,~T- is F r,t,r^a ' - " 

affected by the oxi ... 1 



fcjrminq th- a c 



■ a: I'M 



Rccoui Displav lorin 




— f t y e L - . , : v y T , e r : 



•x >• 



x q separ at :on 



chit.^san, algin:::- *r..d .ni P-l, i"V 



\ r i: : v.u • ' - : • 

k : r c v i :.v liien,, b u t - d i - r. - - r r V - ; •• - ' 
... ... : .vf cellulose, -hitc:- ar., s^ . • 

• la, i::-;yacryUte ( tv:ly: r '■ 1 -">••• 
. lv V :nv : al_: hoi, :ros: - -n^o 
; .' 1 r-m'; atl 3 Texture at.d : rets - - . 
J ; c lyt rirnet..hylsiiy: P rt f ;::r-< 

... t . a*: : y f ref erre :i . 



led L ~- ' 1 : 



; i'h 1 1 

r, *n lyi-c 

dry: i.^ 



13 !:*■ 

e V e't" 



.hrane 



:: r i 



1 . . t u * e 



vp: ra 



at : 



ike. Any v.-.-' ^ * k" 



n n av be torn - d by 
_ (Vel a solvent sovh 

:: \ i.he ptrc.s my;nbra:;.e and :;o 



select 



• i f ' r tn-: 



ac^i ration * he :.: - u 1 1 - : r. a. t... - - ; - ^ Ttms , coi . ■ ent i a . * 1 

cl — J 1 r - -f -v,^ t • > . -as me'hMW:e -..in — „ 2 n- 1 ^ — .....f..,^ f the i: <roas tr.-n.b y e _t 

thy su, face ,f .. . y-- ^--ri,;, ttl , sclut, :. ^ ? W x^h "he prISinc 

a^.d x-ersin, Ch, p:rous y,^! t.i:, -ven. u, ; u f , , hc« I - - 

London, :ne por.u, t. eup_|_a.j^ i _ <: .. kn::wn to ^ ^ .~ r n.ay 

,f P:ly^ulf:ne ,r ^ey £ , - , ^ ch 1 i<ct 1V , • - y , r =:nsnt itl n, th. 

er p b: y-'d as the o-. , 



b_c-- ^ u ^ . ir v ir ,.-,s it- ^ menl-'i ^r^ - P - 1 t 

The '-h-.ckr.^s c y , J ^-ry 5 rr- nuCnC'lf the tr:i.::^s« 

the Dther hana. -t r.e ^ lavor rv.v/ .-:n- 

The th:^r,e S = - f t y y : , r ,, l;i; , , h „ .=, 



mav pi ef e r^bly b*j 
£,T,,ai: er thar. U . (I 
; ai e l:Kely t.c 

t iv.' pemeatiC':. rat- 
: .,i:e:i I y - -r.tr 1H^ ! 
; )_ve lar/e r . 



. piu . \w 
rr ied - 



E e t a __ _ 

^;: E ;r - : ■ ■ 

: • b ^ - 

. i t. e r ,■ a 1 



d i.ti 

, ;1 , x , ■,!■-■£■ wa ' 



d r,:, . r. UL«^AlJ^t t^l : , .., iyt ,r^ wr.Lch car, be .ep .rate ::i oy the 
■ ' •' th ., « f c,ne :,y^ ;ic=hci. mixtures; 

al.o:: , ...... - . y^-^lh^f^fb-.r^x^:,; wate> 'ketcne fixtures 

ra; r -di.. e thyH,r^ide ^-yw.yr y- - rh^ ;y ; ] ■ ^, th . u , & niixf ; a ro.at y 

h ydroyrbcn/ay:ncl ^ :: u^ t -- xtur ^ s , jrh , s! m ,th,n,: :r the uKwa,a,. 
bli'^thyb^^py'rbri^e :r the like -xtm,, 

: :r • = ; «raoiap:^y^ yiy . t: , ;ay £ . e f rmed by 

: ■ ' ! : " y : ' : ' : ' b ' ,. .t , ^.-i selves, .-^ting ye 

" l;^:; , on the ,:,c, S :ne i yrar^ any i ^ ■ yyy ec f _ s , reaiir , 3 th. 

J! y . 'lb- b:nst:t, tl n, the act.ve aye, y ? y j ^J. - tnin fllrfl ,i ther. l»naun g 

resulting ^iuti",, r n wate r S y.r ; ^ y y ^ ^. ^ _ H , Wt . ver , ,h, method ,£ f- — ^ 

the thus t,r,e.i ny, ftl • y -K-- ! - -^ e 

active- Layer 13 ' 

E^ta:le|_C !M ^il = '^ !: b^pr : ? - . 

::v: " ,:r ''-" ' y.'.J , p., red : v • '• I V-. y: ' 

■■■ ■ ' r- lib-'t th- rr:s.^-lin.^i £. .L:'.-'!-^ 1 

w,ll-Krtwn a: : ^ ^ I ver .ay be f raei by 

;^tibunct:o:i^l aiame a ...uiri,u 



r 



- icrn-eb f-:-r ex,nf::le, ■ • - 

h ■ The ^ -^hc 'd for f orn-.ir/J 

■ th- in:-,rfacia: polycondensa . i — 
Lcbi ctmpt^ite reverse osmosis 
,nterfacially p- ly.oniensing « 
le . 



Although the " ^ nar bbVitt ics and permeati 

-:L?Lr:£S"»r?!:rL,^ Plf . r .=in. * 



.irtive layer is not v 
-riara:teristicv - rG ' 



i; ; • * • • V 



L . :y.,::v yyy are P refer 



tot i: 



hup \\esllM> Son: bm wU' c« 1 

KccokI DispUiN Form ' 

' : * immiscible with water " s - " 

poiyc ^densat i~:i « a :'U-:t 

nera H Eesrriction_Jar?2IMiL-Rl3l^ ItV'i .. n the surface •: t:ie porous so 

il/ ,cndu : ted by any a FE ropriat* ,.etho f, ;R jnifcrtt .iy ar.i continuous., . 

ex,r,n:,, the h ? u # ous ^.uU.^^-^ ^ ,, uwus soluti:n. 



t ht- t 1 ^ 



r.e:nc r a:. 



D„, : l.,i i:e,:'r:^,-J-^^^^.';:t-.; £ , is reeved in a 1 i : 3 ux I- removi ng st ,p 
U - " fol-it: >n appl-<-3 11. '-> ,• ral -.„ i,-ldir.q the T L en bi J? n - - 

ex,,., .iu',- ,..,y ^^'-.r,;--;,;. : x :;.--:;;- it" - 

■-- --i"ffjn / 11 : • ,. . .,, ; -.;T ;,f • the ex:esb s-.u.^i. i~ ■■ 



fh.r.. 3 -^ ^ ; >^ r ' e • '.v.-- f-r exano.e, vent: 

ex.e.., lut.cn *,y k e re,,. ; ed , 1 ^ ^ ,,,,, ,x,u, ; , 

dr" n'the ..entrap. Tn, ^ejn^n* ,..y be " " 
alch-.tr.in this u not necessary. 

netaii-d rescript ten fa ra^phj-ia^ [ 3 ^ ^ . Lvf uncti ouai ,t:i h-lide in the 

I!';". : ' ,;,ln,. t;, ., £ :flie-3 t= one mem ; - ^ ■ . nt , srfa .. L .,i , olyc: naensat ion . 



r . q uiren,ent:s whicn 1, inert t f; l incli:d e hy Jr^ar* c. *. . 

•:'»rl y-i. Preferred eXar.pl ^ c ,-, e w - f the rec.cti,. r.,-- -»nl 

tri-hi^rntrifiuoroetnane ,-nd ^ • - e ^ , vth .= Ali . 2 are pieteiied c.v. m 

^ : r ,e solvent, n-r : exane .ni^ii-n-,!.. it-- r! ; ; , <K:i;v . is r , ; ,, creferr- 

.• n *;^,xabiUcy cf the s:>iven., 

.I/:;, I,,,^ i:. t:v, ^n.e manner as -M-^ ■ 

or. Ih-r i:or-:Lit3 tv-enik^r.e . 

^. ... ^ -v- - y- ^ C ■> rt h *" ( 4 J . : r -i ^ i S . 

Hcwe^er, Ly i.-rs i , ? t he t hus ?1 P- ^ f q t tl , ^ . ^t^r^-^-Uln; 

,c Ilt ,n-.i,g ^f.^^-i flux uay b, -f--^; lA^^d dioxide 



i '-' , ™ :r -"" .?».-•= '■''' E " :1 ' 1 ;; ;|,'.'U->. t,t«.» t,-,, 

... ........ :f nanalrng. There is 1M : i ^^:{ uti ,-^ For exs.-i.pl m ::",se of 

^^r-^ndpH-of the ^^-----n, a,u r , ^-; ttia:i ;n ,:,n aces ; no 

:i::-:^ ; :;Tfr^LS p : : --"- p=-- 4 ^ ;(: - h - !H ia "° rv ' 

hy.i: tiy-e ' 

r~ ■ -^1 5C ->-rti:n I' a r a j rvap h_ R • 4 ' • ., s ,„ hf average i»:iecul,.r weight: ;-./'- ; 

1 -P-sented by the f ,r:nu a - - Ph- ^ . <t . r 



dissolve the polypheny! enesu r i ,e on ^ - ; fl] , raC n .hrougV 

'■■ d-qre- :.. -*nd ir.^tluble «< * u .mu.w -c obtain, a 

lyt-trafiuor^ethyiene .embryo filter witn , p. ; ; ;; ature : .d,^-- ■ 

- £ ji:.:'™:?;- t r, rr,« t 'ji --;o;\- -r-t: 



^mediately innmersei in pure w, ter a. . c obcain pK us poly>P^»>; 
oiate to stand in the pure w= , m -„yoraue. was amn, ers e. in ; n 
"...-«.-.. o;n ; on,te 1 ^. tr - us ; ( ,.,. ;- -T - ! 7 s at ro,om temperat ,1 e 1- 



S nl i: 



RecorJ Display Form 



http 



IZ-t a : ± ed _^J^bi: — tT^h c -mus membrane l > 

. -Pn--S- -Ph- -SO. sub.. ■ - • 

De,axle,LJ:^^L-I-2^|^r ] L:aiple :. was x.reated .xc^t that » ^f?0; 

polyester f iue , " ; ; . ... war p,;in,h, ->7 wef t s, m.r , ; r taffeta, t = 

der.iers, we.ving i-.^-- ; <- ' ,,riT : - r f i 1,-. - f ornv: n] was ^t 



>od NMR revt 
: rep-ato 



- ^"OoooooO' v o la 

Ihe f iLer-reinfoi^ i I * ;\ y ::/; " V;V t - • . :a , : achate ws- - 



the 



;^n:iq^soluti.n : :>n t a i r. i n-g 



- _ ■ , ( r -> ,» -her. vertical- y .u-i-i — , _ e o tor t nm-r^ 

-;oo^. ^opo- rL - 11 dri - - ■ " 

while »:>:d:ng the W" te ~ x • 

Th , thus ^.-^'^rU by'weight ,f sulfun : acxo -ent . . tu^ ^ chitcsa , ac,ta 



:.r. t.e 



uperat ur e 



(_";.. deo re- 



ar, d was :m"L< 
for 2 T.tnutes at i' 
to ::hit::;fjaM sulfate. 

Detaiied^c^^ni^aJ^J^^i^ a:l „ tl v, lay*. * ^, oi chi t cs.n .su^. 
TlvOn^r-reinfcrved co n,p - <■ ^---.-. Tonnan =e using etnano I =- - - ^ , 

was examined for ^ r ^ M an i red^n, the F^me -f - 

at 6 C. degree. • 
t.- E imrHq. 

y;iLl?^i^2^v^^7; ; i-p:ly;ulfa lB substrate r fil ;; » ^ the same 

•-. i r. j the thus •■ <* - - 1 
m -T,orane having au 



substrate, a in the same 
, Uy,/ .a-i. cf chitosa^ultatew..,^^,.^.^ ExMp Ie wa, 
, , , fu- tae act.i.e .awl - *■ _ , ocfw as in 

0.4 -m,.T.. The P«^P» - " ^ liquid cermeat., as it a.,. ... 

Exaffie 1. As a result, tl... ^Pt 
cbserved . 

, ,, ix tu-e at -O.aegiee. ^ ■ _ . i -lent ni 



*tea, and the ,-ep 

kg/tr. . sup . 2 . nr . 



ct ef f i t ierit. 



.rid 



preferentially F e rr ' - 
perireati'vn rate was 

D etaiied^^5^^^:|^ l^pUite ^ ^ ^..^Jit^ a" IT if ' 

i- w ; ; «... ^---^.^v;^-!^ ; h a- t! ,e p- -^:^ «** — 

. oL-'-iattu ^e ' wait ... \ -> - . 



t v- - .T-;snh F'i^nt (B9t n . f ^ ....J 2C wt 

V ? ^.^;ri «a, f.xei cn a ,iae: ; i 1... - molecular W eigl 

The taft'-t-i 3S , u- . , f T , :;1/ „, J 1, we.g..- : . _ - ( , Ci , 

a , :;ryl:r , crl le^thy , - e sul E ;xl ^. wm , 



■ - , . Or.'.- rl i x; i- was cast th,-re:»n t 

, 20( ,)K-- solution m oim..^h> lsull . xi -»t 



. iiickness 



, ... i„„ re e C. ar.d was »'-• 
--'.la.s plate w.s i^iately --ed^n^^ p^c.s 'polya ,.ylo^ 

an active Uye, made ,t ch - ^ . d , JS in Example was ^-'^ , ;% , 

, The thickness of the active la^t - memb rane was tested as i.. 

^rvaporac ion performance zt the ' " 



vol i: 



Rccoul OisplaN 1 aim 



imp 



hyl f or:;^:;.: a- 



■ -, ~ ->t" ^ q no secaraUc:: was ors-rrv-o 

V^' ;ld ! ;' :! - ' • \'; • « -> substrate ha, 

lour a ttat the per--, us t ....>•• !• , , . 

; - - ■:, a«-u'i.ed • :. ,• the pcrci.s memcrane rfio a.^o^.veo: ^ 

. .. . c, r : c. w w - • ; >;• •. liquid or 



ed <!iis 



Ri an*. 



Detaiie^l^^-aoi^^ .,... rli ......v^iw ; «s a. sso : .-a 

TnTTg of :vc: . hexane, . 3 cf po - -• •- : ' -• •>""-;. ^ ;. a , .. v .-... d t ^>- ; ,us :■>..- r- 

coating solution fcr f «unj the a :-. - - i *" er ; - ^ - ; ■ ^ — ^ , ; ^ n -~ t f" ; 
prepared xn Example 1 was fixed : n ; . C ; ™ hat . •„„ sar face = f the psrsu, 

plate, the coatn.g soluticn was toat, d hereon = ; - h _ t3 r „ !l; cve 

Ltnbrane is completely wetted^ Tne , a,s pi- e - ^ - & ; at fG ,d^ 

calculated as lr. Example was ■. . nu . n, . 
^-tailed :^:: : rip : tL^J^^^-4^-'^ / ; 1 „ . j _ mpos , t * re-rbrane w. 

th e sa,e manner a ; ir. " * i".a.-s the suppled l: T ai. As re»ul: v 

P^ferentially permeated, and the s-^-ar loo . . <- 1 - i - I 
; : ,. rate . was 3.20 kg /ri . su F : . - . nr . 



• x a- . a- 

: - \v W 

and th^ 



: t J 1 . ' ■ ■ 

: l : . a : : ■ - 
via: arat.' 



• "if ^i a r^yl-yl :.u • n le-b,sed suLst rate prepared in 

;.','a J ri posite\ynhiar.e havir.g an active layer rr.de ,.f 



F :: rlt ■> wa.; pretared. Th~ thus cltamei coirposite 

E: lytr,u,ethyI,i.:y.irro !1 r.e- : a^t L.x , ^ f J^^^ jg lr> Ex .,, Fle A, , result tr 

r:.jrmL_rane was tesard . a-., b •• - ■- ^ ^. ^ ,_ f t ne , ;1 y :iire v.'as observed. 1 

^iSl 1 ^ 1 /'.;!. : ' f ' 



\fcer the 



; ( . -^-prrHe^'a^r^tnte had di sapp-.are.;! as ir. 

measur-m-rnr., the torons poiya,-. m - 1 i J e . 



;-::rrt.>ar -it: ive Example :-i 



Det„ilecLi:^£La■^V i f 2 ---f 2 a^ 2, -- ^nt th- -ru, ott.med EPfS w-,, aided. After th„ 

To - ^ g -tf dry I! methylpyrrcl id.t.e, - ■ a ^ . - rl tr:.3en, the nixture 

™ P nere ,f the vessel c,, t a Ln i ? g t n i s ,„:xt . e wa ;; ; --^^ ^^^^^ 

was heated t: lc. ). degree . ... t 3 d — - - - - - ■ ■ . I- ■ r m ^ ln brarie filter with a pore 

tv raterir.a In, nixture tr.rough a p. e,.a. : - - - ■ ■■ ^ average 

:-i Z e of 1 .'....m '-tv* thu,. .btainea o -3.. r , ari5 the g.ass flat.e was tnen 

.nickness t: 15, - mu . m at _ ro,.m - .. ' V t 0 ' a,: p:r ,, s ^crate 

i:nn.ediately ir,m,rsed ; r w.a .(--■• ^ - ; ^ , . y avai : a : , fr:n Torav Silicone Inc.) was 

dxssaved in Fro,,, RH:- '-c: ^ c cn.'ent rat ion - ^ ^ ^ a;;n " , s ' f:ly , e r solution ftr 
dxssolved tnerem t. : a c,n::en rat ■ n ^- ^ f v ... , r ., us „ e . nbr5ir .e zbtait-ed above 
a:Uve ;,yei The w.r.er ,t t acne J t, t r, ,u . ~ . -. _ _ chickries8 ot 5. 

- ■ ■ ■ :■ f/ ; -;:. a, ^.: : : :': ; "„;.. ,\, at i,o.ie 3l ee. c. ^ thus 

:;> : ..; 1;: >ei v.y drying tile .^i - Hi . 1 - .. . / ^ f>;>r - hour an i the 

::o-ai,.eu ccn.p^.te n *j-nbrdr.e w<us t rt hei or . e a a - 3 - ■■ ^ i ; • . ^ me&sjrei . The 

;;^urerg:rpi:.;;e;n - — - Tfcbl ° : - 

detailed E es ::r Paraar il ' ' : t he rre sent inventicn is 

t t -^v- i ^ 1 *- h (=- '•■~'"ir ■ 'S 2 t e iTie.-ic -t =ui*- L ^ . 

As can be seen f rcn Tatle 1, .he _ ^ | ; , .. „.. , p a . a i.rgh resistance tc 

excellent m gas p€ r-e at il 1 ty ana g<,s sep a r»t^n atr.it, 

; rcian : v. vapor . 

let.ai:ei [:e=c:t, t i^ L £y^^j<.h: : OV^. Mlli , pr _ d • r. peractic' act 1 solution for 2 
a,- :: : .tt.i.ea m .xampie wa^ ^.^--^^^ ^ ^ ^ ^ ,. oated W itn ti,v 

hours ar,i then w.shei wrtn water . . ..e ' _ ' ; ^ ■• ^ usel in Example 4 with 

..mvrLC -modified si 1 i 2 ".ne; t ,1 y 1 enex 1 : sc . ,.x«t. e , 1 V . ; ; a - : l-.d^re-o r. After 

., -.hi:-kness of t.-i.n ano t nu s-.. a, 1 ; 3 " 1 " ' a ■ s wt % , : ,l;tic)r, o: 

irv::. i tne seriate fcr another one 1 .-■ u ■> ■ ■■ •• ■ ■ - ' , ., ^ ' Mit.v;i Pet r x-he:i, 1 t. ". 
.^ivM-methvr-tentene-li c -nrne r 1 1 a ... > , . . a- .. ... L ^ _ ^ _ . . _ . 

Industr.es, Ltd.- cyoldiexane w.:>s :->,t,u o. . -.^ ^ p ., 1TVi<li ; 1 , • y ; 

mu.n- and the solution was dneo X,y In. - - • ; ^ - cermesbi lity of thir 
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